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TITLE: Work on the strong-current accelera Ye the Nuclear Physics Institute 

SO AN SSSR, (I) Strong-current pulse eccelerators with spiral storage of the elec-_ 
trons. (II) Strong-current accelerators with one-revolution capture of the in- 
jected electrons 


Accelerato: na, 1963. Trudy. 


SOURCE: International Conference on High Ener, 
Moscow, Atamizaat, ‘ 


TOPIC TAGS: high energy accelerator, electron eccelerator, electron veam, betatron, 
plasma 


ABSTRACT: The work on developing strong-current electron ring accelerators. 
was begun in 1965 by the euthore et the Nuclear Physics Institute, Siberian Depart-, _. 
ment, Academy of Sclonces SSSR, with the object of studying the possibility of } 
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forming relativistic stabilized beams. In the laboratories of the Institute ex- 
‘perimental studies were carried out on the four methods for obtaining large ring | 3 
‘Currents of relativistic electrons: (1) spiral method of etoring the electrons in 
installations of the betatron type with subsequent betatron synchrotron accelera-  , 
tion (Budker G. I. CERN Symposium 1, 68 (1956); (2) obtaining of Limiting electron | 
‘currents by means of the injection of electrons froa a strong-current linear ac- 4 
celerator into a ring chamber of large aperture with subsequent synchrotron acceles 
‘pation; (3) storage of electrons in tracks (parking orbits) with constant magnetic | 
| field by means of the multiple injection of electrons from another less strong- . 
_ lcurrent accelerator; this method is utilized for the storage of electrons and posi- 
trons in experiments with colliding beams (expounded in detail by G. I. Budker 
‘in the present collection, p- 278); (4) obtaining of large electron currents by ‘ 
| means of the acceleration of electrons by a ring plasma. The present report dis- | 4 
cusses the first two methods under the following topica: (I) pulsed iron-less 
petatron with preliminary charge storege (B-2 device); strong-current pulsed syn- 
. lehrotron B28; pulsed etrong-current betatron with spiral. storage (B-3 davice). yy 
 < [(IT) dren-less one-turm etrong-current synchrotron (BSB); strong-current pulsed : 
synchrotroea em. Orig. ert. has! 7 figures. ; : . 
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' Trudy. Moscow, Atomizdat, 1966, 1066-1088 


accelerators for one-revolution injec- 


\ 

| TOPIC TAGS: high energy accelerator, synchrotron, electron accelerator 

un in 1959 for the strong-current synchrotron B-34 with =, 
(Budker, G. I.} Naumov, A. A., et al., present 
‘calle ction, p. 1065). For thie there was required an injector of electrons at : 


currents of several tens of amperes and energy not less than 1 Mev. The time dura- 
tion of the injected bunch of electrons (current pulse) must be sufficient for fil- 
, ling the charber of the synchrotron, which amounts to about 20 nanoseconds in the ~ 
case of equilibrius orbit length of 700 cm and relativistic electrons. The devia- 
tion from the mean energy of the electrons in a bunch must not exceed *0.5%. The 

_, beam pulse power of the injector apsounte to tens of megawatts. In order to ebtain | 
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1d realizes 
duration of the electron pulse. ; 
, A. Naumov have proposed several types of accelerators which are based | 
‘on this principle, which are being developed in part at the Nuclear Physics Ins- 
for the rapid construction of : 
such a type prompted the utilization of the mentioned principle, 
t serves to store the electric field energy- 


proposed and described by a group of 
11, 42 (1962)). 


the electrons relative to energy, 
high-frequency voltage in comparison with the 
case discussed in the last mentioned work (Tolok, 
| of a 3.5-Mev injector and current around 100 amperes 
Academy of Sciences Georgian SSR, 
,chates had proposed the design and construction of an 

because of causes 


‘ welopere, the preparation of the injector began 
iveelf.: Thies forced s search 
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energy that is accumulated over 
G. I. bud- 


an injector of 
in which a radio- 
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authors (Tolok, V. T.; Bolo- 
In order to increase the 
current for arbitrary rigid require- 
it was required to 
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Vv. T., et al.). The development 
was undertaken at the Physico- 
where a group of asso- 
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not in the control of the de- 
to fall considerably behind that 
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; injectora of such type simpler to design and construct with the object of ensur- 
ing the initial cycle of work on the construction of an accelerator. In a short 
‘time the mentioned Nuclear Physics Institute prepared an injector using a long co-~ : 
* axial line as the resonant circuit. With the help of this injector, work was begun’ 
1on the investigation of the electron-optical properties of the accelerator and } 
-channelizing structure, After about one year this injector was replaced by a more ? 
‘effective one, the so-called szall spiral injector, which was made in the mention- - 
ed Physicotechnical Institute of the Academy of Sciences Georgian SSR. Still un- 
puilt ie the ultimate injector with electron energy of 3.5 Mev and current around 
,100 amperes. The work on the injector described in the present report was carried : 
‘out by A. A. Naumov. It is discussed under the topics: block scheme (self-excit- ° 
ed generator of sub-excitation, high-frequency generator, resonant injector cir- 
cuit, pulse modulator, electron bean modulator, fixation of high-frequency phase, 
starting accelerator pulses); design and construction; electron guns; radio-2ngi- 
neering devices; measurement of the parameters. In the development of the dif- 
ferent components of the injectors mentioned in this report a nusber of associates 
took part in the work: at the Nuclear Physics Institute, SO AN SSSR (V._A, Borisov, 
_l. Ay Samokhin, Vv, G. Gindenko, A. P, Afonin,.A- V. Makiyenko, V._P. Alekseyev. 
“TI. Kol'chenko) and the Physicotechnical Inetitute, Academy of Sciences Geor-. 
| 7 y, Ya. R. Abas-Ogly, V. Ye. Zelenin, M, J. Matrosoy, 
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Kiselev, A, V.; Livshits A. A. ; Mishnev, S, 1, ; Naumov, A, A, ; Panasyuk V. S.; 


estov, Yu. P. ; Sidorov, V. A. ; Sil'vestrov, G. 1. ; Skrinskiy, A. N.; kh- 
ashev, A. G.; Shekhtman, 1, A. 


ORG: none 4 
TITLE: Present state of research on the VEPP-2 electron-positron ring 


SOURCE: AN SSSR. Sibirskoye otdeleniye. Institut yadernoy fiziki., Doklady, 1965. 
Sostoyaniye rabot na pozitron-elektronnom nakopitele VEPP-2, 1-12 


TOPIC TAGS: electron, positron, electron positron storage ring, electron beam 
/B-3M synchrotron, VEPP-2 electron-positron, steradian 


ABSTRACT: The YVEPP-2 electron-positron storage ring was designed for 
experiments on th ‘unteraction of positrons and electrons with an eed of up to 
2x 700 Mev. _Itfs basically a special type of B-3M synchrotron, fand is equipped 


with an exterior injector, & high- vacuum storage track, @ single thread system to 
extract the electron beam from the accelerator and insert it into the storage ring. 
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It has electron-optic channels and a converter to fransform an electron beam into 
a positron beam. It now works at an energy of 200 Mev. Basic studies of the 
process of insertion into the storage ring were made at an energy of 100 Mev. A 
detailed description is given of the installation and storage of electrons and 
positrons. A system of spark chambers, comprising a 2 x 0.7 solid angle 
steradian close to the vertical direction, was prepared for experiments on the 
interaction of positrons and electrons. Efforts are now being made to increase 
the accumulation speed of positrons. Orig. art. has! 4 figures. 
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AUTHOR: Auplender, V- L.; Blinov, G. A.; Budker, G. I.; Karliner, M. M.; Kiseley, 
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i "vestrov, G. I.; Skrinskiy, A. N.; Khabakhnashev, A. G.; 
Shekhtman, I. A. ee, ashev, A. 
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TITLE: Status report on the VEPP-2 positron-electron storage ring 

SOURCE: Atomnaya energiya, v. 19, no. 6, 1965, 502-505 

TOPIC TAGS: electron positron pair, electron interaction, synchrotron, electron 
scattering, luminescence, betatron/B-3M synchrotron 


ABSTRACT: The VEPP-2 was designed for electron-positron interaction experiments at 
energies of 2 X 700 Mev. as reported in the "Proceedings of the International 
Conference on Accelerators", Dubna, 1963. Work accomplished in the two years 

following that conference includes the following: start-up of the synchrotron 7 
injector, accumulation of large electron currents in the storage ring, study of 
instability related to the interaction of the beam with the resonator, and the 
accumulation of positrons. At present the VEPP-2 is being used to study the 
interaction of two beams and to measure the luminescence from the small-angle , 
positron-electron scattering. An over-all schematic diagram of the VEPP-~2 is shown, . 
including its connection to a B-3M synchrotron. The latter operates in light-duty i— 
mode at 200 Mev, and its 100 ma output pulse is shorter than 20 nsec. Ite energy ; 
scattering is less than 2% and pulse repetition frequency is about 3 cycles. The 
storage ring is a weakly focussing racetrack with four identical rectilinear seg- = 


ments 60 cm long. The equilibrium orbit radius is 150 cm and the aperture is iz : 
rd 1/2 : | 
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8X lh cm. One segment of the ring is the experimental working section; the oppo- ~ | 
site section is a resonators the remaining two are used to inject electrons and 
positrons. The experiments made and the operation of the equipment are described © 
in detail. It is noted with interest that when betatron oscillations are excited 
by individual inflector pulses, most of the initial oscillation amplitude decays 
in a time interval much shorter than the natural radiation decay time. Orig. art. 
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‘Souncc; Zhurnal telhnichoskoy firiki, v. 35, no. 4, 1955, 612-617 \ 


‘ .TOPIC TAGS: olectron accelerator, synchrotron, betatron, fron free nagnot 


_JALSTRACT: Tho authors bricfly desoribo tho construotion and operation of an Lron- 
<Lretron built in 1956-1957 (and since dismantied) in ordor to test cortain 
ta of tro of then (G.1.Buiker and A.A.Naumov, Dokl. na Mozhdunarodnoy konf. 

“<a vysokihh onorgiy, U., 1956; L'Aco Nuoleaire, No. 1, 1956). Tho principal — 
tyin-of the denign was tho uso of 8 sinzlo~turn shaped conductor = “not undor 
teotitiona in which the skin coptb was prall compared with the dirs:sion: of tho 
hapreratwa. Ulectrons wore injcatod at GO koV, woro accelerated by b.trtron action 
7, rc: vere subsequently accoloratad with tho instrumont oparnting 29 a 


g yeehretroa. the instrusant was designed to produce 200 MeV eloctrou in o ragnetia = =| 
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field of 39 }O>. Whon the exporinents were discontinued in 1957 in favor of work 
with a difforont nodel, 70 Me¥ electrons had been produced, Tho exporicnce with 
the aceslerator confireed the principles on which it was basod and, in particular, 
sheseed that Lt {a poasiblo to produce a nagnetio field of givon fora ¥ith groat 
accuracy by &2an9 of shaped conductors undor conditions of small skin dopth. “The 


follcvwinc, to whon the authors oxpress thoir gratitude, participated in various i 
stoyen of the work; A.H.Stofanovakily, I.H.Sanoylov, L.1.Yudin, V.l.Volosov, B.Ve | 

_ Chirikov, ani L.N.Bondaronko. Orig. ert, has; 7 figures, ; 
ASSOCIATION: None 
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abory | a tekhnika eksperinenta, no. 1, 1966, 136-139 D 
/ 


ae “described of using a photodi tipiter: for broadband power 
in: electron . and proton accelerators (ironless proton~ 
ary experiments with standard. FEU-12 and FEU-14 miltipliers 
300 hrs of: (14-msec) pulse. operation, the secondary~emission 
the. miltiplier ‘did not changes the amplifier output was 50--70 w. The same 
nltipl ier’ were - also tested. as self-excited: oscillators. The above encouraging 


i 
ality of: operating. electronic. eter asr -£ waghifiers io Z. of = 


at: with: a grid: and seven. dynodes; ‘the overall transconductance was 0.05 
amplifier developed | a pulse of 1 amp at a grid voltege of 1 v (pulse 
3,. 1 amp/v). The above photomiltiplier-type amplifier was suggested by| 
aan ‘authors wish to: thank Bill, Stepanay for building the a. 
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AUTHOR: Gel'tsel’, M. Yu.; Panfilov, A. D.; Panasyuk, V. S.; Sobolev 
S. S.3; Yudin, L. I.  eemenniiaintiitatialtiiiia Le 


Sy! 
(Institut yadernoy f 


ORG: NS 


fiziki, SO AN SSSR) 
TITLE: High-voltage nanosecond pulse generator yo 


SOURCE: Pribory i tekhnika eksperimenta, no. 3, 1966, 101-107 | 
TOPIC TAGS: nanosecond pulse, pulse generator, thyratron | 


ABSTRACT: A high-voltage pulse generator is described which develops 
5——-50 neec square pulses of up to 50 kv with rise times from 1 to 5 

nsec, The basic circuit consists of a thyratron, anode pulse-forming 
line, and a cathode output featuring a coaxial line vith square-loop 
ferrite as a nonlinear pulse-forming element. In Fig. 1 is shown one 
design variant, and in Fig. 2 is shown the ferrite line detail. 

Another feature of the circuit is the balanced-T form of line termina- 
tion, which has one arm shorted and the other terminated in a small ca 
lumped capacitance, providing a reflectio. -free pulse output. If the 
pulse vere used, for example, to gate a particle beam passing between 
plane electrodes, the inherent capacity of the electrodes could act as |__ 
the required terminating load. Design parameters, including coupling 
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‘Fig. 1. Nanosecond pulse gen- 
erator : 


and matching refinements, are treated at length. Circuit stability is 
rated good, vith a firing-time jitter of not vorse than 1 nsec rns. 
Thie design has been in use over a year, and hes proven unusually 
reliable. Orig. art. has: 10 figures. [sH) 
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TITLE: Modulation of the pulse front of high frequency voltage in a synchrotron reso- 
nator 


SOURCE: Pribory i tekhnika eksperimenta, no. 3, 1966, 23-24 


TOPIC TAGS: synchrotron, circuit delay line, RC circuit, accelerator 


ABSTRACT: The complexity of a high frequency generator, when a synchrotron generator 
must deliver large pulse power (up to 1 Mw) relative to its pulse width (»100 usec), | 
is discussed. A device which can approximate a prescribed calculated curve can be 
constructed using a linear modulator of energetic pulses for supplying the anodes of 

a high frequency amplifier, consisting of passive elements. A schematic of such a de- 
vice and the curve shape for the variation of high frequency voltage obtained with it 

is presented. The initial voltage Ug with a front, corresponding to the front of the : 
linear modulator, is formed with the aid of a potentiometer, which consists of load 


resistance F,, and resistance R. The entrance of the pulse across the delay line into 


the choke coil and the load is delayed in a time determined by the parameters of this | 
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| line. The value of the resistance R is chosen to provide the necessary voltage in 

| the resonator at the moment of injection, but it must be sufficiently large in order 
not to shunt the choke coil. The delay line consists of five T-shaped LC-components. 
The resistance of the delay line must equal that of the load. A compensation RC-cir- ; 
cuit is included in the entrance to the delay line to prevent reflections from return-: 
ing to the modulator which would result in a malfunction in its operation. Orig. art. | 


has: 3 figures. 
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AUTHOR: Yegorov, A. A.; Samokhin, I. A.; Panasyux, V. S.; Yudin, L. 1. 


ORG: Nuclear Physics Institute, SO AN SSSR, Novosibirsk (Institut yadernoy fiziki 
SO AN SSSR) 


| TITLE: Synchronization of triggering pulses with a given high frequency voltage 
| phase 


SOURCE: Pribory i tekhnika eksperimenta, no. 3, 1966, 98-101 i 
' TOPIC TAGS: electronic circuit, triggering circuit, particle accelerator 


’ ABSTRACT: A circuit, based on a tube type limiter, is desczibed. ft is designed for, 

; synchronizing triggering pulses with a given phase of the hf sinusoidal voltage with 
an accuracy of ‘1 nsec when the input voltage ie varied from 70 to 200 V and when the 
line voltage is varied within * 10%. The circuit consists of a section for fixing 
the hf voltage phase; a cascade for snaping phased pulses which, after amplification, 
trigger the output sections; and continuously varible delay lines. By means of 

! special gate pulses the output pulses of the circuit can be coupled to any section of :__ 

’ the hf voltage, either pulsed or continuous, at a frequency up to 100 Mc. The ; 

 edrcuit can be used in various particle recording systems, in oscillography for the 
visual observation of individual sections of the hf voltage curve, and it can be in- __ 
corporated in acceleretor circuits. At present this synchronizing device with five 
output delay channels is used for triggering control and recording equipment of the 
Card 2 ° 
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ITLE: Generator of high power pulses with complex shape 


SO 3 ry - 
URCE: Pribory i tekhnika eksperimenta, no. 5, 1966, 156-159 
> 
TOPIC TAGS: pulse generator, pulse shaper 


ee A multistage generator 0 
Shape and amplitude of each 5 

egment of the 
Senerator has three thyratrons: basic ae 


has its own power suppl 
- Cath 
to the load. ting ine ce 


£ pulses with com 


be regulated. Each Stage of the 
> €ach thyratron 
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control a time segment of the output pul he pulses pee 
used to generate 
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‘ excitation currents for ferrite-wound coils. In one instance, for example, a current | 
pulse with the following characteristics was generated: from time t = 90 tot = 250 | 
| ion 

yeec the current generated by the first stage varied according to the express 
'1-e 79t; from t = 250 to t = 600 usec the current was controlled by the second 
stage and varied exponentially. Orig. art. has: 3 figures. 
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‘AUTHOR: Grits, Yu. A.; Panasyuk, V.5.; Ostreyko, G. N.; Yudin, L. I. 


ORG: Institute of Nuclear Physics, SO AN SSSR, Novosibirsk (Institut yadernoy 
fiziki, SO AN SSSR) 


TITLE: High-frequency power stage excitation circuit for feeding cyclic and linear 
accelerator resonators 


SOURCE: Pribory i tekhnika eksperimenta, no. 6, 1966, 39-40 
TOPIC TAGS: cyclic accelerator, linear accelerator, particle accelerator component 


ABSTRACT: . 
In high-power common-grid pulse amplifiers for cyclic or linear acceiera- 


tors, low efficiency and pulse distortion result from a mismatch between 
the driver and the power tubes where the second harmonic is undesirable 
An excitation circuit is presented in which the fundamental and the 
second harmonics follow different paths at the power tube cathode input 
circuit. The interstage circuit between the driver and the power tube 
‘consists of a tuned split LC circuit (tuned to the fundamental frequency), 
two parallel cable sections assuring a high travelling wave ratio for 
the fundamental and a high impedance for the second harmonic (cable 
length is such that it acts as a quarter-wave.cable -or the second har- 
monic). The second harmonic is further ttapped by LC circuits between 
ese : UDC: 621.3.084.872:621. 384.61; 621,384.62 
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the power tube cathode and ground. The described circuit was tegted 

using a GK-5A power tube Operating at 6.3 Mc in pulsed mode. The out= 
put pulse had a power of 3 Mw. Its duration and repetition frequency 

were 1 msec and 12 cps, respectively. It is claimed that -the efficiency 
of this circuit is 602 greater than that of the Simple common grid cir- 


cuit. ' Orig. art. has: 4 figures and 2 formulas. 


‘SUB CODE: 20/ SUBM DATE: O02Dec65/ ORIG REF: 002/ ATD PRESS: 511i 


CIA-RDP86-00513R001238920016-9" 


APPROVED FOR RELEASE: 06/15/2000 


"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001238920016-9 
a pesaesp east SERIE MIDST ERSKCTR 18 : 


SAAN ESS oS SRY MUSES gts SOMES BES SE GRMN POD OD Lee ABR Se a Ge FL DIES 
é oN drat ae ee Fae | ee z Lee ee 


bintite WD bea ee 
Pesce Scvade Ae Raed beaSerls PEED a ea R gO RL 
' 


See ; ; ~ | i ae t 
L OS642-¢7  EWI(m) TI PCO) f 

ACC NR AP6021620. (VW) ~~~ source cope: —~ uR/0089/66/020/003/0206/0z40 
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{4 
TITLE: Starting of the B-3M sacnactuat weet as an injector for a puioneete 
storage ring 


SOURCE: Atommaya energiya, v. 20, no. 3, 1966, 206-210 J 
fin lad 
TOPIC TAGS: synchrotron, particle accelerator, storage ring, cyclotron magnet/ VEPP= 


storage ring, B-3M synchrotron, IlJ linear accelerator i 


ABSTRACT: The article describes an adjustment of a synchrotron with external single- | 
turn injector and single-turn emission of electrons and with a specially constructed | 
electromagnet. ‘This pulsed synchrotron is designed to serve as an injector for the | 
VEPP-2 storage ring for colliding positron and electron beams, designed and described 
by one of the authors (G. I. Budker, et al., in Trudy Mezhdunarodnoy konferentsii po | 
uskoritelyam, Dubna, 1963 [Transactions of International Conference on Accelerators, 
Dubna, 1963], Atomizdat, 1964, p. 1065, and elsewhere). The article describes the 
synchrotron itself (Fig. 1), the magnet, two variants of capture 4nto synchronism, a 
and various test procedures. The injector for the B-5é synchrotron was an Il pulsed 
linear accelerator. The injected electron: had energy 1 - 1.5 Mev (pulse duration 
~T nsec) and were accelerated to 50 Mev. The B-3¢M synchrotron makes it possible to 


| Corsa V2 UDC: 621.304.612.12 | 
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' Figs 1. Block diagram of the apparatus of the B-3M syn- 

| chrotron. 1 - Starting-pulse block, 2 - electromagnet 

| excitation, 3 - hf generator modulator, 4 - injector hf 
generator, 5 - phase shifter, 6,7 - modulators, 8 - am- 
plifier, 9 = computer, 10 - phase fixing block, li - de-_ 

; lay line, 12 - electron gun pulse generator, 13 - elec- 

i tron shutter pulse generator, 14 - inflector pulse gen 

| erator, 15,16 - delay line, 17 - voltage comparison, 

18 - reference voltage, 19 - deflector pulse generator, 

| ne electronic shutter, 21 - channel electron supply 

block. 


operate the VEPP-2 storage ring at energies 100 - 130 Mev and an electron current ~100 
mA, at an approximate repetition frequency 1 cps. The IW injector was recently re- 
placed by one with higher injection energy (2.5 = 3 Mev) and longer injection pulse 
(15 nsec). ‘This increased the number of electrons in the storage ring by approximate-, 
ly a factor of 10. Orig. art. has: 10 figures. 
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AUTHOR: Budkor,G.1.; Modvedov ,P.1.; Mostovoy,Yu-A-} Nozhevenko ,0.A. 3 Kolidov,A.B.; 


tubreyko,G.N.; Panasyuk,V.5- j_ Sasoylov ,1-M. 
a 


Gi%: none 


TLYLE: The BSB iron-freo singlo turn synchrotron 
r 


i 
SQu.ce: Zhurnal tokhnicheskoy fiziki, v.3G, no. 9, 1966, 1523-1535 


TOPic TAGS: electron accelerator, synchrotron 


ABSTRACT: This paper to concerned with the typo BoB tron-free piryrle turn synchrutr 
goveloped at the 1YaF CO AN SSSR for injection of up to JRO MeV electron: into a slur 
ago ring. A general doscription of the machine has been given ol.ewhere vy Yu.A. 
Avramyan ana 22 other authors (Transactions of the International Contere:co on 


7 Accelerators, Dubna, 1963, p-1065, Atonizdat, M., 1964). In the presen: payer certs 
what moro dotail, inclucing the &.. 


Jeatures of the accolerator are described in som 

nut, tho magnet power supply, amd tho injooctor, and the adjustaont of tho Gacnent «4 
discussed. Tho magnet winding consists of two concentric duralic.in rings Uitwech Beso 
the beam circulates. The outer ring 4s capable of withstanding a pagiet ssure of 
50 atm, and tho geomotry 1o such that tho inner ring is in oguilibrius us. : 
being aubjocted only to a hydrostatic pressure. The paguet ta peccred - 
The maximus pagnet curront 25 avout 


notic forces, 
by a 0.045 F capacitor bank charged to 10 WV. 


Card 1/2 en 


Oj RMN bd SL A ad BP 
fit | SPIES ASA Epes 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001238920016-9" 


“REPROVER oe RETEASE: st ee eer 


Av fh AIWODL200 


elias 
rooenteen af the uagpette Clodd. 
Wosdociay reveluttion of Una captured vleotront, 


eet 


LO, 


seet ods 
vad tie 


oververo. Tt was pountble to inject sbout 1 


noorontaredy conitant flold, 


Pe td 
{the nec tive mean affect), rathor than by tranaverno 
necro ocked Caiwt higher currents what be achtoved with 
sorhinigs Tho authors thoult A.A.Nnumoy for hin 
wyento for organizing the fabricr.ton of tho mola 


shontenih in, A.A.Livehttp, and PG. IMarchoptyoy for 


pee 


tree 


, COrras; veviing to mm aJoctron enorry of 180 Mov. 
teahn watch nro dlscharged at relectedl phnwes of the cynle to Ceetypeat pte ’ 
InjeetJon of GOO WV olonlromt Ja necuapl ited Cure 
The dlachnrye of 
Poon came ftor barks fa co timed that the fleld is approtwatoly constant dee pe 

vho rf accolernting voltago ly frequency niduteted from 100.5 to Lifter 
applted toe the bean with the ald of a wingle resonator with a & of 290, 
C'7Ctsuliien wore ancountored tn tho rd justiaant of tha tmachina, 


and to aceclernte pone 20 % Of Lho injec 
caxtam beam current was found to bo Jimited by Long tt. ndinal apres charge el eh 


Becta pected ct agen 


oH real 


Thora nro two nuxlliary on 


the tater ord 


Dut mane fen cee 


A of 600 KV olcelron: 


"nie Lhe 


clog electrans, 


TL Ls 
focw ing Lranesrce 


space chargo ef fouls. 
n gtroug 
Anterest nil discursive, fore 
parte of Cho aco@esator, oo 
partioipating in ti Cove Lope 


“lt of certain parts of tho accolorator. Orige arte bos: 3 formulas ar G f)suros. 
3UB CODE: 20/ BUDN DATE: 2730p66/ OnIG mY: 000/ Qril WF: OO 
Cord 2/2 tah a 

: EIT ONE 


APPROVED FOR RELEASE: 06/15/2000 


CIA- 


RDP86-00513R001238920016-9" 


. 
e 
f 
| 
H 
{ 
f 
{ 
1 
! 
t 
t 


"APPROVED FOR banat 06/15/2000 CIA-RDP86- cae tea pare 9 


Sta si RR EIES pianicismieueer ceueumaeacins say inammresereice ere es as 


ACC NR: AT7004004 SOURCE CODE: UR/0000/66/000/000/0278/0286 


AUTHOR: Gel'’tsel', M. Yu.; Panasyuk, V. S.; Panfilov, A. D.; Sovolev, S. S.; 
Yudin, L. I. 


ORG: Institute of Nuclear Physics, SO AN SSSR (Institut yadernoy fiziki SO AN SSSR) 
TITLE: Nanosecond-pulse generator intended for synchrotron inflector 


SOURCE: Mezhvuzovskaya konferentsiya po elektronnym uskoritelyam. 5th, 
Tomsk, 1904. Elektronnyye uskoriteli (Electron accelerators); trudy «xonferenteii. 
Moscow, Atomizdat, 1966, 278-286 


TOPIC TAGS: nanosecond pulse, pulse ,enerator, synchrotron 


ABSTRACT: The development of a 30-nanosecond-pulse generator 16 reported; 
rise time, 5 nsec; pulse height, 50 kv; repetition rate, 50 cps. The generator 
(see figure) comprises a switching hydrogen thyratron, a 5-m long externany 
magnetized oil-immersed ferrite line FL, and a T-shaper with one arm shor:- 
circuited and another connected to inflector plates C. The ferrite-line stabii:ty 
remains within 1] nsec if the voltage at each point is stabilized within 1%; with an 
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® C0085 initial magnetization of 0.2 amip/cm 
Or more, the delay is practicaliy 
independent of magnetization. The 
T-shaper has no reflected signals, 
which enhances the efficiency of 
entrainment of injected particles. 
Experiments with the above 

\/2, generator have shown that the 
maximum time variation, between 


tty (4 Wun he 


thyratron firing and appearance of 
voltage at C, is * 5 nsec for anode 
voltages within 10—35 kv. Generators built along the above lines have been in 
operation in the [YaF SO AN SSSR for about one year. 'In conclusion, the authors 
wish to thank A. A. Naumov for organizing this project and 1. G. Katayev for his 
advice.'"' Orig. art. has: 7 figures and 6 formulas. 
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AUTHOR: Grits, Yu. A.: Ostreyko, G. N.; Panasyuk, V. S.; Yudin, L. 1. 


ORG: Institute of Nuclear Physics, SO AN SSSR (Institut yadernoy fiziki SO AN 
SSSR); Physico-Technical Institute, GKAE SSSR (Fiziko-tekhnicheskiy institut 
GKAE SSSR) 


VR tehepeee, va. 


TITLE: High-frequency pulse generator with 8-Mw pulses intended for a high- 
power electron accelerator 


; SOURCE: Mezhvuzovskaya konferentsiya po elektronnym uskoritelyam. 5th, 

; Tomsk, 1964. Elektronnyye uskoriteli (Electron accelerators); trudy konferentasii. 
i Moscow, Atomizdat, 1966, 287-290 
¢ 


TOPIC TAGS: pulse generator, electron accelerator 


ABSTRACT: A linear accelerator with a 40-amp, 1.3-Mev, 1 0.5%-spread, 
; -nsec pulse was developed and built in the Physico-Technical Institute, GKIAE 
} SSSR. It was put into operation in the Institute of Nuclear Physics, SO AN SSSR, 
; and has been used there for a single-circle injection into an electron synchrotron. 
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Hf energy stored in a 6.4-Mc resonator 15 
used for particle acceleration. 

Modulator | (see figure) supplies vo.tage 
pulses to two-stage generator 2 anodes; 
feedback is effected via high-Q :oad 3; 
adjustable coaxial line 5 is employed for selecting the feedback phase. A low- 
power oscillator 4 is intended for overcoming the resonator multipactoz. A power 
of 8 Mw was obtained from the generator, with 25-kv anode pulses, during tests. 
However, in the above high-Q-load-excitation scheme, the generator develops 

3.6 Mv at 16 kv. ''The authors wish to thank A. A. Naumov for organizing this 
project, and V. I. Vishnevskiy, N. P. Rubinshteyn, and Ye. P. Mel'nikov for 
their participation in the alignment of the equipment. " Orig. art. has: 2 figures. 
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Tuberculosis control work of the Tripol'ye rural sector hospital 
Probl. tub. 36 no.8:8-13 '58, (MIRA 12:7) 


1, Pripol'skaya sel'sknya uchastkovaya bol'nitsa Kiyevskoy oblasti. 
(PRIPOL' YE--TUBBRCULOS IS~-HOSPITAIS AND SAHATORIUMS ) 
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1. Uchastkovaya bol'nitsa Obukhovskogo rayona, 8- Tripol'ye, Kiyev- 


koy obl. 
sis (TRIPOL'YR (OBUKHOV DISTRICT)--BCG VACCINATION ) 
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Pressure of a disk exerted on a circular erieger 
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(Blasticity) (Strains and etresses) 
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° Pressure of a die on the edge of 4 circular aperture. Dop. AB mh 
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1. Institut mashinoznavstva i avtomatiki AN URSR. Predstavleno 
deyatvitel'nym chlenom Akademii nauk USSR G,N Savinyn. 
(Blasticity) 
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Author : lLeonov, M. Ya. and Panasyuk, V. V., L'vov 

Title : Stability of cebine tunes — 

Periodical : Izv. AN SSSR Otd. tekh. nauk 5, 51-56, May 1954 

Abstract : Investigates the possible loss of stability of a long tube subjected to 
elastic body. This kind of problem is encountered 


uniform pressure by an 
in the study of the stability of casings and similer underground struc- 


tures. The problem is solved under conditions of plane deformation of 

the tube and elastic body, being reduced to & study of the deformation 

of an infinitely elastic plane with a circular hole whose edge is rein- 

forced by a thin elastic ring. Graphs, table. One reference. 
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[Scientific works of lwov ectentists; engineering ami applied 
mechanics. A dbiobidliography] Naukovi pratei uchenykh L'vova; 
tekhnike 1 prykladne mekhanika. Bio~bibliografichni materialy. 
L'viv, 1956. 132 p. (MLRA 10:3) 
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TITLE: Temperature Stresses in the Walls ci Higt. pressure Boiler Skettis 
(Temperaturnyye napryazhenya stenkakh barabanos ketlo 

.ysokogo davleniva} 

PERIODICAL: Nauch zap. T-ta mash.noved. | a.cemat.ki AN UkrSSR poFe. 

Vol 5. pp 5 24 

ABSTRACT: With periodic shut-downs during the process of operation te sreily 
of high-pressure boilers are subjected 'o uneven heating Which creates 
temperature stresses t the sheil wails The paper presen's an a 
count ot a theoretical as well as exper mental investigation cf tre rer 
mal stresses in the walls ol a t-ee vo supported cylindrical shel. unaer 
the condition that the temperature varies only along the contour ota 
cross section in accordance with ine taw t+ *Cs) (where 5 15 the arc 
of the contour) and remains constant along both the peneratrix ard “he 
wall thickness. The paper provides a numerical example of the carcu 
lation for temperature stresses An accoun 1s also g.ver of an exper. 

Card l/e mental :nvestigation with respect to the determination ot the 
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Temperature Stresses in the Walls ot High Pressure Borer Sheil 


temperature field in the wall of a shell and of the determination of the e:ast.c <tr 
The elastic strains were measured by wire resistance strain gages included it. - 
hridge circuit. The paper compares the calculated results with ‘hose ct the EXPet 


mental investigations. 
Vo! Dane 
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Translation from: Referativnyy zhurnal, Mekhanika, 1958, Nr 2. p 82 ‘USSR! 
AUTHORS: Leonov, M. Ya , Panas —V.V,. 


TITLE: On the Approximate Determination of Torsional Stiffness (O pribl. 
zhennom opredelenn zhestkost: pri kruchenit) 


PERIODICAL: Nauchn zap In ta mashinoved. 1 avtomatiki AN UkrSSR At 
Vol 5, pp 46 50 


ABSTRACT- For the determination of the torsional stiffness of a thin watied 
bar the author adduces the approximate formula 
C36 Gwisids i) 


where hfs) is the distance from a given point on the contour tu the 
center line (Leono., M Ya , Nauchn zap In-ta mashino: ed 
avtomatik: AN UkrSSR, 1956 Vol 5, pp 4! 45; RZhMekh, 1957. 
Nr 4, abstract 4596) and the integration extends over the entore 
contour The stiffness is computed according to formula #) tur 
cases in which the cross section is a circular sector anda rect 
angle. The approximate results obtained are compared with 

Card 1;2 exact results The paper fails to provide a rigorous assessment 
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On the Approximate Determination of Torsional Stiffness 


of the limits of applicability of formula (*). 
B. L. Abramyse 
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AUTHORS: _Panasyuk, V+Vss and Lozovyy» B. Le 


TITLE: Determining the magnitude of ultimate atress for & 
plate with two cracks of equal length 


PERIODIC:.L: Akademiya nauk Uxrayins'koy1 RSK, Dopovidi, no: Ty 
1961, 876 - 879 


TEXT: An infinite pli-te with two cracks of equal length is consi- 
dered. Let these cracks be pu. rallel to the axis Ox (Fig. 1) and 
let tensile stresses ov SC ees (= const)» perpendicular to the 


line on which the crasks ure 31 tuated, act at infinitely far points 
of the plate. The system choser is of Cartesian coordir:.tes as 

shown in Fig. 1 denuting the abscissae of the ends of the cracks 

py (-b» -a) and (a, v) respectively. The length of each crack is 

ot = (vb - a), :nd the distance between the cracks i8 2a. It is 
supposed that the me.terial of the plete obeys Hooke's law. For 

guch a case the mugnitude of the stresses is determined 


Gard 1/6 
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Oo, : min do, (1) 
at which there appears an increase of the length 2¢ (extension) in 
both cracks. Thestresses are called % critical or ultimate. To de- 
termine the stress: s q, A.A. Griffith's energetical method is used 


as proposed in this paper (Kef. 1: Theory of Rupture, Proc. First. 
Congr. Appl. Mechanics, Defft, 21924, p. 55). According to Griffith's 
sh@ory the stresses dy. will be critical (ultimate), if the con- 


dition 
# (u- A) = 0 (2) 


is fulfilled. U being the surface energy of the expanding crack 
and A the magnitude of elastic energy released due to expansion cf 
the crack. The magnitude of surface energy of the crack for this 
problem (Fig. 1) can be written 


U = 4(>b - a)hT = 8thtT. ( 


VA 
~~ 
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T being the intensity of the surface energy of the body and h the 
thickness of the plate. The magnitude (A) of the decrease (release) 
of the elastic energy of the body is known (Ref. 2: L.C. Leybehzon, 
Kurs teorii uprugosti, Gostekhizdat, 1947), (Ref. 3: V.V. Panasyuk, 
Prykladna Mekhanika, 4, 14, 1960) to be equal to the work of the 
external forces on one half of their generalized displacements. 
Fig. 2 represents the stresses 


and 
as functions of the ratio a/l. From these diagrams it follows that 
the critical (ultimate) stresses o for a plate with two cracks of 
equal length situated at a distance 2a will be 
(a) , (a) (h) 
O, Sh Oe y 
(17) 
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Eq. (17) gives the solution of the problem formulated earlier. The 
problem can also be solved with the aid of the method of forces as 
shown in (Ref. 5: G.I. Barenblat, and G.P. Cherepanov, Izv. AN SSSR 
OTH, Mekh. i mashinostroyeniye, 3, 79, 1960). There are 2 figures 
and 5 references: 4 Soviet-bloc and 1 non-Soviet-bloc. The refer- 
ence to the English-language public:.tion reads as follows: A.A. 
Griffit, Theory of Rupture, Proc. First Congr. Appl. Mechanics 
Defft (sic) 1, 24, p. 55. 


ASSOCIATION: Instytut mashinoznavstva ta avtomatyky AN URSR. Ukray- 
ins'kyy polihrafichnyy instytut (Scientific Institute 
for Machinery and Autcmation AS UkrRSR, Ukrainian Po- 
lygraphic Institute) 


SUBMITTED: February 6, 1961 
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LEONOV, M.Ye. (L'vov); PANASYUK, V.V. (L'vov) 


Yormation of slight cracks in 6 solid body. Prykl. mekh. 5 no,4: 391-401 
159 (MIRA 13:3) 


1.Institut mashinovedeniya i avtomatiki AN USSR. 
(Flastic solids) 
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\0 7b00 D210/D303 
AUTHOR: Panasyuk, V.V: 
pape ee 
TITLE: On the theory of crack spreading during deformation 


of a brittle body 


PERIODICAL: Akademiya nauk Ukrayins koy1 RSR. Dopovidi, no- 9, 
1960, 1185 - 1189 


TEXT: The author considers the development of cracks in a brittle 
body, when atretching stresses perpendicular to the surface of the 
crack are present. It is assumed that a plane deformation takes 
place. It is assumed that the crack has the shape as shown in Fig- 
1, with the length 2 bo» and stretching 9, = P at the infinite 


points of plane x0y: Theultra-micro-crack will be considered as 
that part of the body, where deformations between its atoms are 
bigger than the maximum values of elastic deformation. In the pre- 
sent problem such regions occur near the ends of the crack: ‘he 
walls of the ultramicro-crack attract each other with the force x 
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pl2v(x)] when the distance 2v(x) < b for lL</x/< where ¢ is 


abscissa of the points on the border, between ultra-micro-crack and 
elastic part of the body. The value of b for a brittle body couid 
pe formed from 5 


k 


——_ 


i pl2v(x) Jdv = T. (2) 
@) 


Therefore, the problem was reduced to the following problem of the 
theory of elasticity. in the elastic piane xOy is a crack with the 
length 22 (-@<x <l). On the surface of the crack acts the nor- y 


mal pressure. 
p - pl2v(x)] for by x/ Pralig 
p(x) = 
y p for-blexcl., 
\ fo) fe) 


ns 


It was then found that the vertical displacements v(x) were given 
Card 2/6- 
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{ 
by u(xi= —c | pa(3)P (Lx. 8) dé, (4) 
1 
- xi— Pee VCH —t) 
where —texsh Tihx® = In mae OD 
2 
Gas =e » E is a Young moduius, and v - Poisson's coefficient, 


while the stresses by (x 0) are given by 


t ; Vere 
= 2 2 
ots 0) = ert) oaea 7 (>). (5) ‘ 


They must never be greater than (6 ) i.e. bounded or for x = L, 


f theor 
: 2 -o 

| pp(é) \Vi - § . (6) 

J — ee ae = O. 
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By differentiating Eq. (4), 
ee eee 
3 vine ale, [ AOWERE se (Se Sh. 
¢ VP—x? 4 


is obtained and Eq. v'(x)/, g = 0+ (7) 


It follows, therefore, that the aks at the ends of-the crack are 

tangent. the author considers next two special cases: a) When inter- 

acting forces pl2v(x) J are fixed and equal to d th’ Then for p = p, 

and 2v(t fo) = 6, . 

§ Be | 7 Px 10) » 
= - 8cl_o ‘in cos >>" ( 

k o theor 20s ye0r 


For big values of (, p,<© 0,4, and Hq. (10) the known Griffiths 


formula is derived. 
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C 2ET 


eo (12) 
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b) In the second case, the integral equation for v(x) was obtained 
which Gaara’ be solved by elementary fun: tions. Again for large va- 
lues of me (or for microscopic crack) the following formula was ob- 
tained for the critical stresses 


p2ET 
Pp, rt 0.95 \ (17) 
k a ou ~ VL 


which practically coincides with formula (11). There are 1 figure 
and 2 Soviet-—bloc references. 


ASSOCIATION: Instytut mashynoznavstva i avtomatyky AN URSR (Insti- 
tute for the Study of Machinery and Automatics, 15 
ukrSSR) a 

PRESENTED: by Academician G.M. Savin, AS UkrsSn# 

SUBMITTED: November li, 1959 
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(Dislocations in crystals) 
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Development of an elliptic rupture. Pryk Peers 
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(Strength of materials) 
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Translation from: Referativnyy zhurnal, Metallurgiy4, 1960, No. 12, Pp. 253, 
# 30120 


AUTHOR: _Panasyuk, v.V. 
TITLE: Determination of Stresses and Deformations Near a Minute Crack 


PERIODICAL: Nauchn, zap. In-ta mashinoved. 1 avtomat, AN UkrSSR, 1960, No. 7, 
pp. 114 - 127 


TEXT: Te author determined stresses at the sharp end of a minute through 
crack in & solid body during the process of its development into 4 macroscopic 
crack; the development of this crack was also studied during the effect of a ten- 
sile stress perpendicular to the crack plane. Calculation formulae and numerical 
examples of calculation are presented. 


Zz. F. 


Translator' s note: This is the full translation of the original Russian abstract, 
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$/735/61/000/000/013/014 
AUTHOR: _Panasyuk, V. V. 


TITLE: Equipment for the determination of the fracture energy of brittle 
materials. 


SOURCE: Akademiya nauk Ukrainskoy SSR. Institut mashinovedeniya i avtomatiki. 
Mashiny i pribory dlya ispytaniy metallov. Kiyev, 1961, 111-115. 


TEXT: Equipment and methodology for the determination of the fracture energy 
of brittle materials are described. Test specimens are in the form of thin platelets. 
The principal objectives are an assessment of fissure sensitivity and a determina- 
tion of the fracture energy with respect to the development of the first fissure 
(stress concentrator). The classical theory of the fracture of brittle materials 
(Griffith, A.A. The phenomenon of rupture and flow in solids. Phil. Trans. Roy. 
Soc. /sic!/, v. A221, 1921) is applicable to ideal brittle bodies, e.g., glass, but 

in metals small plastic deformations occur within a thin layer adjacent to the fract- 
ure surface even in fractures which macroscopically appear to be perfectly brittle. 
Therefore, the energy expended on the propagation of a brittle fissure in a metal 
exceeds by far its surface energy as stipulated by classical theory. Reference i8 
made to D.K. Felbeck's and E.Orowan's finding (The Welding Journal, v.34,no.11, 
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Equipment for the determination of the fracture energy. S/735/61/000/000/013/014 


1955) that a viscous fissure acts as pilot for brittle fracture in nonideal brittle 
solids. Orowan (ibid., v.34, no.3, 1955) makes Griffith's formula applicable to 
metals by replacing the specific-surface-energy term "T" with a term "eo" which 
includes that energy and also the energy (work) expended on the microplastic de- 
formation of the near-surficial layer in the propagation zone of a fissure, all 
referred to a unit surface. The primary objective of the new testing equipment is 
the determination of ''g."' The test platelet, of thickness h, is rectangular. A fine 
slit of specified length, cg, is cut into the platelet at the center of one side, per- 
pendicular to that side. Two rows of 4 holes each are drilled at some distance from 
the slit parallel to it, and the platelet is heat-treated and ground. Each row of 
holes is used to bolt a clamping cantilever to the plate. The ends of the two par- ; 
allel cantilevers that project outside the plate are spread apart by a dynamometric 
screwjack device. The work thus expended is one-half the product of the measured 
force by the increase in distance between the two cantilever tips. At some load 
value, F), the crack will begin to propagate beyond the original length of the slit, 
Cy» toc,, whereupon the force measured reduces to F. and the distance between 
the cantilever tips increases from Rj to Rj. The newly formed fracture surface is 
2S: = 2cjh (4), the work expended in forming it is approximately A;= (F)-Fj)x 


x(R;-R,) (5). The same work may also be expressed conveniently in terms of 
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the defiection of the dynamometric leaf spring (working equation is provided). The 
specific fracture energy expended te then g% Ay (28, (7): By use of leaf springs of 
different stiffness, the influence of the rate of release of elastic energy OF the 
character of the propagation of a fissure in a given material can be determined with 

any desired degree of accuracy: Test data adduced for YBA (U8A) steel, obtained in i 
tests with platelets having an initially slitted side of 200 mm and the other of 180 } 
mm, quenched in oil from 8202 10C and surface-ground, agree with the Felbeck- 
Orowan data. There are 3 figures, 1 (unnumbered) table, and 4 references (1 - 
Russian-language and 3 English-language papers cited in the abstract). 


ASSOCIATION: None given: 
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§/735/61/000/000/014/014 
AUTHORS: Yermakov, A.N., ._Panasyuk, Y.V., Teterko, A. Ya. 


TITLE: A device for the detection of near-surficial defects in a nonmagnetic 
metal. 


SOURCE: Akademiya nauk UkrainskoySSR. Institut mashinovedeniya i avtomatiki. 
Mashiny i pribory dlya ispytaniy metallov. Kiyev, 1961, 116-127. 


TEXT: The device described serves to detect micrononuniformities or disconti- 
nuities, such as surficial and near- surficial fissures, cavities, nonmetallic inclus- 
ions, etc., in nonmagnetic metals. The device can also determine the intensity of 

the cold hardening of a nonmagnetic metal. The method is based on the measure- 

ment of the anisotropy of the electric resistance in two mutually perpendicular 
directions at a given point of the metal. The methcd is nondestructive and, hence, ; 
can be used on all production items (and not just on a few random Samples); this is y 
of value in structural parts with a small margin of safety. The device employs 
basically an eddy-current method (cf. Rabinovich, A.N. Avtomaticheskiy kontrol! 
tverdosti stali - Automatic control of the hardness of steel, Gostekhizdat UkrSSR, 
1957; Mattaes,K. Aluminium, v.25, no.3, 1943, 106; Dorofeyev, A. L., Zavod- 

skaya laboratoriya, no.7, 1959). The principal difficulty is the overwhelming 
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A device for the detection of near-surficial defects... S/735/61/000/000/014/014 


effect of variations in the gap between the eddy-current sensor and the metal surface. 
Some other developmonts (incl. McGonnagle, W.1.,et al., Electronice, v.32,no.35, 
year not given) have minimized the gap effect, but at a loss in sensitivity. The 
simultaneous determination of the anisotropy of electric conductivity in two mutually 
perpendicular directions in nonmagnetic metals and of the magnetic anisotropy in 
ferromagnetic metals appears to be most effective in by-passing the gap effect. 

The sensor of the new device is a quadrupole magnetic bridge, consisting of two 
mutually perpendicular crossed metal horseshoes, with a coil on each of the four 
legs a, b, c, andd. Ana.c. circulating in the exciter coils of two opposite legs, a 
and c, produces in them fluxes (assumed equal and having the same sense) which 
close within the metal being tested. If the metal is isotropically conductive, the 
energy of the magnetic field will be expended on eddy currents therein, and, since 
the flux from each of the exciter legs to each of the other two (detector or measuring) 
legs will be equal, the net resultant flux in the cross legs (and, hence, the emf 
induced in the measuring coils wound thereon) will be zero. The exact magnitude : 
of a plane-parallel gap between the sensor and the metal surface is of no consequence. —- 
An anisotropy of electric conductivity leads to the appearance of an emf proportional 
to the anisotropy in the measuring coils of the cross legs. An a.c. generator feeds 
the magnetic-bridge sensor with a current, the frequency f of which depends on the 
desired depth of penetration of the magnetic flux into the metal (the reference cited 
in the test is not enumerated in the numbered list of references). The emf 
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emanating from the measuring coils is amplified; a voltage divider permits the use 
of a convenient scale. A complete circuit diagram is provided. Semiconductor 
triodes are employed throughout. Detailed descriptions of the generator, the power 
amplifier, the sensor, the voltage divider, and the circuitry for determining the 
active and the reactive component of the resistance are described in detail. The 
device is portable; outside dimensions are 250x 190x 150mm; the gross weight is 
4.5 kg. Detail data on the transformers and the sensor are provided. Experimental 
results are summarized. Ona 4-mm thick Dural sheet, a circular grove was 
scribed, 200 mm in dia, and an artificial cavity, 2 mm dia and 1 mm deep, was 
located within it off center. The sensor detected each of these flaws regardless of 
the direction and sense of approach. A plane-parallel gap 1 mm high was simulated 
by an overlay sheet of "petiriis'" (micarta); a subsurface location of the fiaws was 
simulated by a 0.5-mm thick cverlay sheet of Dural. Errors in the deterrnination 
of the location and contour of the annular grove did not exceed +1%. Curves of the 
active and reactive components and the modulus of the total resistance of the sensor 
vs. the magnitude of a plane-parallel gap are plotted, as are also curves cf the 
change in sensitivity of the device vs. gap. Thanks are expressed to O.V. Tolsto- 
sheyev and B.M. Zaydel' for help in constructing the instrument. There are 5 figures 
and 11 listed (12 cited) references, of which 8 are Russian-language, 2 German- 
language, and 1 English-language (the cited paper by McGonnagle et al.) 
ASSOCIATION: None given. 
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PANASYUK, V.V.; LOZOVOY, B.L. [Lozovyi, B.L.] 


Determining the magnitude of disrupting stresses for e plate with 
two cracks of equal length. Dop.AN URSR no.7:876-880 '6l. 


(MIRA 14:8) 


1. Institut mashinovedeniya i avtomatiki AN USSR i Ukrainskiy 
poligraficheskiy institut. Predstavleno akademikom AN USSR 
G.N.Savinym [Savin, H.M.]. 


(Electric plates and shells) 
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ote: rec.; K:UPYAKEVICH, R. I., kand. tekhn. nauk, red.; 
MAKSIMOVICH, G.G., kand. teria: nauk, red. ;..PAHASYUK, V.V..5 
kand, fiz.-mat. nauk, red.; PODSTRIGACH, Ya.S., kand. fiz.- 
mat, nauk, red.; STEPURENKO, V.T., kand. tekhn. nauk, red.; 
TYKNYY, A.A., kand. tekhn. nauk, red.; CHAYEVSKIY, M.I., kand. 
tekhn, nauk, "reds; YAREMA, S ‘Seu, kand, tekhn. nauk, red,; 
HEMEHNIK, T.K., red. izd~va; LISOVETS, A.M., tekhn. red. 


(Machi:es and devices for testing metals] Mashiny i pribory dlia 
ispytenii retallov. Kiev, Izd~vo Akad.nauk USSR, 1961. 132 p. 
(MIKA 15:2) 
1. Akademiya nauk URSR, Kiev, Instytut mashirnoznavstva i avtoma- 
tyly. 2. ChicneKorrespondent Akad. nauk USSR(for Karpenk). 
(Testing machines) 
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244200 NO '%77 2 D210/D303 
AUTHORS: Leonov, M.Ya., and Panasyuk, V.V. 
TITLE: Development of a crack having a circular form in 
the plan 


PERIODICAL: Akademiya nauk Ukrayins'koyi RSR. Dopovidi, no: 2, 
1961, 165 - 168 


TEXT; The authors consider a body with the crack as atove. At .1- 
finitely far points of the body, tensile stresses Oy are app. .ed 


perpendicular to the surface of the crack. The purpose of ‘tne pfa- 
per is to determine the value of Tn at which the body fatis. The 


conditions ares a) Hooke's law is valid if the stresses are sma. - 
ler than one b) ultramicroscopic cracks appear if no state is pos- 


sible that would satisfy the conditions of linear thecry of e:as- 
ticity at v= One c) the surfaces of such cracks attra-t each 
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other with the stress o, if the distance between them i38 19° war- 
ger than by and they do not interact at all if that distance is 
larger than 6y° For an ideally brittle (amorphous) substance 


ee 
by ~ Oe ee 
T being the surface energy of the substance: a denotes the radius 
of the crack before the deformation of the budy, r the po.ar rads é 
of the points situated in the plane cf the crack, R the radius of 
the crack after the deformation. There are normal stresses at the 
surface of the crack, equal to : 
oo trj.0).< 4 (2) 
(= % if a<cr<R 
Substracting the homogeneous stressed state Oo, one obtains the 


auxiliary state, vanishing at infinity and characterized by ptr) = 
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Development of a crack ... D2i0/D503 
On ifr a 
p(r) = (3) 
G.. a, if a r R 


(at the surface of the crack). Using the results of M.Ya. Leonov's 
paper (Ref. 1: Prikladnaya matematika i mekhanika, 3, 65, 193°) 
and specifically formula (38), one obtains for the normal displa- 
cements w(r) of the walls of the crack 


RE == Co 
Ty aa cg wir) = | ad (aa ¥ Rat | + 
arc stn = (4) 


+o, }” a?— /*sin*a da, wH 


E being Young's modulus, ~ Poisson's coefficient. Differentiat- 
& 
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af aur) =—7 6%. rs 
4(i — v?) dr oy ker (0. - Vat) — 
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The tensile stresscs in the body ecunnot be iarger than the ultina- 
te strength n° It forlows that 


| =0, o,.R—0,) ki—at=U, 
re Rl 


dr 
ae - 
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fa 400 
AUTHORS: Panasyuk, V. V- and Lozovyy, B. b- 
—_———e a ret te 
TITLE: On the development of two cracks of unequai length 
PERIODICAL: Akademiya nauk Ukrayins'koyi RSR. Dopovidi, no- 11, 


1962, 1444-1447 
., TEXT: The authors consider An infinite elastic plate with two un- ‘a 
equal cracks lying on the x-axis in the intervals (-d, -c) and 
monotonically increasing stress oy = p is ap- | 
luées of the external stregses for 
(develop) are sought, ga 


trese for development at the 
he work of 


plied at y = +00, The limiting va 

which the cracks begin to increase 
(A =a, b, c, a) being the critical 5 
point p. The solution is based on certain proposals in t 
G. I. Barenblatt (PMM, Vv. 23, 434, 706, 8935 1959; Izv. AN SSSR. 

- OTN, mekh. i mashinostroyeniye, 3, 79, 1960}. Hence the critical 
stress P., is obtained from the relationship 


— 
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On the development .-- p25 1/D308 
cai 
lim yx -A ty (x, 0) = Yr (4) 
XDA 


where Y.(x, 0) is the stress perpendicular to the line of the cracks +-- 


and K is the modulus of cohesion. Hence applying the results of N. d 
I. Mushkelishvili formulas for the critical stresses are evaluated 

in terms of elliptic integrals. The case of equal cracks and the 

case when the length of one is small ir comparison with the length 

of the other are considered a8 special cases. 


_. ASSOCIATIONS: Instytut mashinoznavstva ta avtomatyky AN URSR (In- 
stitute of Machine Science and Automation of the AS 
Ukr$SR); Ukrayins'kyy polihrafichnyy inetytut (Ukrai- 
nian Polygrapnic Institgte) wet 


PRESENTED: by H. M. Savin, Academician 
__ SUBMITTED: February 5» 1962 
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AUTIIGR: ranasyuk, \V,Y.. 
Pace pit Soe, 
TITLE: yetermination ot the breaking doad tor a body 


weakened by an external carcular crack 


DOLACL: Akademiya nauk Ukrayins'!koyi RSR. Jnstytrt 
washynozgnavs*va avtuomatyky, L'viv. Voprosy mehpanik2 
real'nogo tverdogo tela. no.l, Kiev, 1962. 63-66. 


ThAT: The paper 18 a continuation of previous work of this / 
autnor (DAN URSR, no.v, lyou). The system under consideration 
consists of a circular crack of radius R in the plane xOy of a 
body, subjected to tensile forces applied in the 2z direction at 
the points determined by coordinates (0, O, L) and (0, 0, -L) 
(Fig.l). The problem ts» to determine the value Fer of the force 
y at which the crack begins to propagate. Using the results 
quoted by G.I. Barenblatt (res, XX111, v- 4, 1959} and in collection 
“problemy mekhaniki spiosoanykh sred" (Problems concerning mechanics 
of continuous media) izu-vo AN SOSR, M. 1901) the author states 
the condations for cracK propagation, The stress state in the body 
as represented as the superposition of the stress state existing in 
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the body an the absence of the crack, and that existing in an 
infinite body with a carcular crack to the walls of which a 
specified noriwal stress oft) 1s applied. The problem of 


(1) 


determaning ‘“, as identiried with the problem of a circular 
punch of radius kK acting on an elastic half-space. Wath the aad 
of standard methods of solving problems of this type, the stress tf 


7 is obtained as 
kr 3/ 


2H (L/R) (lz) 


2 
Fe = (1 - -}) K Vek) 


1S Folsson's ratio ana 


‘ 


where 


H(L/R) 


Taere is 1 figure. 
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AUTIIOR : panasyuk ne 
TITLE: petermination of the critical load for 4 plate with 
a crack 
SOURCE: Akademiya nauk Ukrayans'koy4 RSR.- Instytut 
mashynoznavstva i avtomatyky, Liviv. Voprosy mekhaniki tA 
real'nogo tverdogo tela. no.i. Kievs 1962. 57-62. 
TEXT: The paper is a continuation of previous work 
(M.Ya. Leonov, V.V. Panasyuk, DAN URSR, no.2, 2901, and 
v.V. Fanasyuk, DAN URSR, noe9s 1960). The problem dealt with is 
tnat of a crack of length 2to subjected to two equal and 
concentrated forces Pp (Fig-2) and it is required to 
at which the crack 


mutually opposed 
find the critica 
begins to propagate. 
ideal model of a prittile body (previo 
according to which there is a region of weakened 
end of the crack. in the frame of this concept, the problem under 
consideration is equivalent to the following problem of 

mathematical elasticity: A crack of length 2? is situated in an 
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1 value ot the force 
The solution is obtained on the basis of the 


us work mentioned above), 
ponds near the 


irk 
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Determination of the 


tic surface energy of the glass to be 
There are 


theory, and enabled tire Spect 
9 

estimated at about 20uu erg/cmn. 
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AUTHORS : lhanasyuk, V.V., and Lozovoy, B.L. 
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TITLE: Determination of the limating stresses in extension 


of an elastic plane with two unequal cracks 


SOURCE: Akademiya nauk Ukrayins'koy1i RSR. Instytut masaynoz- 
navstva 1 avtomatyky, L'viv. Voprosy iekhaniki 
real'nogo tveraogo tela. no.1l, Kiev, 1962, 37-56. - 
TEXT: The paper i5 a continuation of previous work (JAN UkSR, / 


no.7, 1901) of tne present authors, The system analysed is shown 
in tne figure, and consists of two unequal cracks with their ends 


at the points -d, -¢c, a, 6b, witn the stress applied perpenuicular 
to the line abcd, Tne problem is to determine the value gY 
of the tensile stress - at which the equilibrium of k 


the cracks becomes eebeee. tnat is, the stress at which the 
cracks increase their iengtn and begin to propagate. considering 
the energy of tne systeu, tne critical stress will be aeterimained 
by the condition = 
—— (U - wv) 
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Determination of the limiting ... EO81/E183 

where ¥ 28 tne uecrease in the elastic energy; U is the surface 
energy of the crack; y i> any of tne a, b, c, or d abscissae, : 
The elastic energy nn ais derived in a form containing elliptic + 
antegrails, and equations are obtained for the limiting stress at i 
the points a, b, c, 4d. The simpliried equations applicadle to 

the special case of two equal cracks are also derived, The 


eiliptic antegrals reyguired ror tne solution of the problem are 
discussed in detail and a number of theorems and relations 
applicable to elliptic inteyrails of the tarst, second and third 
kinds are proved, 

There is 1 tigure, 
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= afrect of - gter on the develovment of cracks-in silicute pin. r 
| set 3. Tre surfsece enerry of a sample plate with thickness i is i 
7 Oy2 04 ? Se « ‘ 
| ae Vio = w Pl, 2h 1, -bhere Bis Youns's modulus, wis Poisson's TEs 2 


r. is the critics] stress at vhich a crack of leneth 21, starts to ce 
thus Yo cin de calguintet on reijing fF, from a strain gage. The aitoore 
Setercined tie surface enerry in air t,) and in water (yp) of glass ca .- 
a ; 
He Tn. Of 7: 7% pis on) . 27% Orsy 1.457. Al,9 ’ O. 19, Feo9,, 7.6. Cie, 
+ . . é nN tot 7 é 

Mel, 12.%,- ae ne {> eas tetween 1630 and 2700 erg/em* (average 2425 
cree". jy 4X. was between 149: and 2009 erp/en® (average 1730 er¢/om }. 
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0407/2301 
/3. 7100 
AUTEOGR: Panasyuk, V.V. (L'viv) 
TITLE: Or. a three~dimensional problem of elasticity theory 
involving an isotropic body with an elliptical crack 


PERIODICAL: Prykladna mekhanika, v. &, no. 3, 1962, 248 ~ 256 


TLxt: An infinite isotrovic body is considered, having an ellipti- 
cal crack in the xy-plane. The infinite points of the body are sub- 
jected to the stresses To directed along the z-axis. It ig requi- 


red to determine the normal stresses ae (x, y, 0) an@ the vertical 


Qisplacements w(x, y, 0) in the xy-piane. The boundary conditions 
are set up. Determination of the stresses and strains of the body 
under consideration reduces to solving the elasticity problem for 
the half-space z >0O. The author uses M.Ya. Leonov's results (given 
in the references), based on potential theory. After calculations, 
one obtains 


o(x, y, 0) = ——2E A t(x,y) (4.10) | 
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On a three-dimensional problem of ... D407/D301 
where Lee oe piece ee ae C14) 
OPP ea J? P 
f(x, ) ae : 7 | View BP ya dtdy; Ay = Ox? =: oy 
Se —— 
A formula is derived for the function 7(x, y). After further calcu- 
t lations, one obtains the following expression for the normal stres- 
ses 
ieee 
O for => + <1, 
peer ge ue 
OX Y» 0) = - bo, 2 v2 C355) 
i Sop + SaSTy w(x, y) for =5 + 5 iz, 
Q a »b 


where w(x, y) is related to the operator A yy of the function f(x,y) 


Three particular cases are considered: 1) The stresses along the 
positive y-axis are determined; 2) The case y = 0, x 2a; 3) The bo- 
dy has a circular crack and the stresses o 5 are perpendicular to 
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On a three-dimensional probiem of ... D407/D301 


the plane of the crack. In all the particular cases, the Sormula far 
the stresses is greatly simplified. Tne obtained results are uged 
for determining the critical stress Oop? at which tne elinptical 


crack starts propagating in the xy-plane. For the minor axis of the 
elliptical crack, one obtains 


of?) . a) cot, (5.4) 


er ee 4?) 


With a= q@, this forrula passes into Griffitn's well-known formula 
for a plate with a rectilinear crack. For the major axis cne obtains 


(a) _ a my, 227 
Or = VE zk) y = ere ae (5.5) 


b Fs) 
Hence Cor S Gm 


brittle body develops first in the directicn of the minor axis. Sum 
a conclusion can be also reached by Griffith's energy-method. This 
method was used by the author in an earlier article; the formulas 
thereby obtained were only approximate, whereas formulas (5.4) and 
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(5.5) of the present work are general. There are 2 figures and 7 re- 
ooo 5 Soviet-bloc and 2 non-Soviet-bloc (including 1 transla- 
tion). 
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2y velo o 
AUTHORS: °° Lozovoy, .L. and Panasyuk, V.V-. (L'vov) 
oe 
TITLe: Some problems of the bending of a strip with a 


rectilinear crack 


PERIODICAL:  Akademiva nauk SSSR. Tzvestiya, Otdeleniye 
tekhnicheskikh nauk. Mekhanika i mashinostroyeniye, 
no.l, 1962, 1358-143 


TENT: The paner deals with the deformation under stress 
of a beam or strip containing a linear crack at right angles to 
the axis of the strip; the strip is subjected to external load: 
a bending moment, a force acting at a point, ora uniformly Sk 
distributed load. Using the complex variable method of 
Muskhelishvili (fef.1l: Some basic problems of the mathematical 
theory of clasticity, Izd-vo WN SSSR, 195%), the problem is 
first solved for a strip or beam without a crack in uniform 
bending, for a cantilever bean subjected to an end load, and 
for a uniformly distributed load. These solutions are modified 
for a strip or beam with a crack by introducing the appropriate 
boundary conditions. Previous results of Barenblatt (Ref.2: 
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ACCESSION NR: AT4023779 8/2723/63/000/002/0126/0127 
AUTHOR: Panasyuk.'V. V.; Kovekik, 8. Ye. 


TITLE: The effect of some surface active agents on the intensity ef the energy of glass 
destruction 


| SOURCE: AN UkrRSR. Insty*tut mashy*noznavstva i avtomaty*ky*, L'viv. Viiyaniye 
| rabochikh sred na svoystva materialov (Effect of active media on the properties of 
| materials), no. 2, 1963, 116-127 


TOPIC TAGS: glass, surfactant, surface active agent, crack, brittle failure, glass 
gestruction, glass destruction energy, solid body destruction 


ABSTRACT: The intensity of the energy required for destroying solid bodies, i. e. the 
“work“expended for the formation of a unit of a new body surface of the given material, is 
‘ @ very important property of the material itself. This intensity is also important for 
explaining the process of destruction of solid bodies and the influence of surface-active 

: agents on this process. In this paper, a method is proposed for determining this energy, 
i based on some results of the theory of crack propagation in brittle substances, and the 
method is applied to the study of silicate and organic glass in dry air and in a surface 
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active medium. A split glass fragment was subjected to tensile forces perpendicular to 
the crack, and the intensity of the plate-destruction energy was considered to be equal to - 
gamma. When this intensity was measured in the presence of different surface active 
materials, it was found that water significantly lowered ¥ (by 25%); methyl] alcohol 
lowered it by 15%; while vaseline oil did not lower g and even increased it in comparison 
with dry air. These results corroborate to some extent the hypothesis of P. A. Rebinder 
(Yubileyny*y sbornik, posvyashchenny*y 30-letiyu Velikoy Oktyabr'skoy sotnialishicheskoy 
revolyutsii, ch. I, Izd-vo AN SSSR, 1947, p. 533) that surface-active substances act in 
two ways on the deformation and failure of hard bodies. For some materials this effect 

is expressed by a lowering of gamma, while for toehrs it leads to an increase in gamma. 
Orig. art. has: 6 figures, 3 tables and 3 formulas. 
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